[Mechanism mediating hypertension induced by chronic inhibition of nitric oxide synthesis].
Although the inhibition of nitric oxide (NO) synthesis is known to induce systemic hypertension, the underlying mechanisms mediating this type of hypertension are incompletely understood. In the present study we investigated the influence of sodium intake on the pressor effect of long-term administration of the NO synthesis inhibitor, NG-nitro-L-arginine methyl ester (L-NAME, 16 mg/dl in drinking fluid for 8 weeks), in conscious Sprague-Dawley rats. Urinary excretion rates of catecholamine during NO synthesis inhibition were also examined. Long-term administration of L-NAME produced a sustained elevation in tail-cuff pressure without altering urine flow, or sodium excretion rate. L-NAME-induced hypertension was accompanied by a decreased urinary excretion of the stable NO metabolites, NO2- and NO3-, and was aggravated when rats drank 0.9% saline in place of tap water. Thus, inhibition of NO synthesis resulted in a rightward shift of the pressure natriuresis relationship and a significant decrease in the slope of this relationship. Urinary excretion of epinephrine and norepinephrine, but not that of dopamine, in L-NAME-treated rats significantly increased within the first week of the study when compared with those observed in control rats. A natriuretic index of the sympathetic nervous system, the ratio of dopamine to norepinephrine excretion, was significantly less in L-NAME-treated rats than in control rats. After 8-week treatment with L-NAME, renal morphologic evaluation revealed significant narrowing and obliteration of the arterioles. L-arginine (2 g/dl in drinking fluid) completely reversed the elevation of blood pressure as well as the decrease in urinary NO2- and NO3- excretion and the increased urinary excretion of catecholamines associated with L-NAME treatment after 3 weeks of concomitant administration. These results suggest that the inhibition of chronic NO synthesis produces sodium-sensitive hypertension and that changes in sympathetic nerve activity may, at least in part, contribute to the sodium sensitivity in this type of hypertension.